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print * 
a1 1 * 
students * 
taking * 
I' (1vIps351 I' * 
and 
0 
1 iving 
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in 
0 
"Lafayette" 
print * 
student * 
enrol 1 * 
" -35 1 " * 
& * 
1 ive * 
" La f aye t t e I' 
TCKEN PA" 
Verb * 
Noun * 
Verb 
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0 
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v (NB?)+ 
v (NB?)+ 
( 0  
a+ 
a? 
a *  
(vLB?)+ print names of students 
that 1 ive in "Dallas" 
(NR+LB?)+ print names of faculty 
with salary of more than 
print the good students 
-I 
- 
24,000 
who s working in "Dallas"? 1 who" is repla ed by 
retrieve name P 
r epe t i t i ons o f c ons t r uc t 'I a 
one or more occurences of construct " a "  
construct "a" is optional 
-zero or more occurences of construct "a" 
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return 
return 
return 
return 
[A-Za [A-Za-zO-9-]* 
*I +- 
" LIE)(" O o k J s ~ C r s  * * *  
A-Z matches single character uppercase 
a-z matches single character lowercase 
0-9 matches single digit 
[ * * * I  groups sub-patterns 
- 
any character 
zero or more times repetition * 
+ one or more times repetition 
$ indicates end of line 
3 optional element 
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NOUN PHRASE VERIFICATIW * * *  
VERB PHRASE VERIFICATIW * * *  
ANBIGUITY RESOLVING * * *  
F T T , T , I P S I S / ~ H A M I L I p I J I ; ;  * * *  
PEEOCESS W D I A G f M M :  * * *  
Token F1 ow 
-V- - - - -  + +-  - - 
I Ellipsis I I Ambiguity I 
+ - - - - - - - - - - -  + 
I I I 
i V 
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LITERAL PATERNS * * *  
IS-A lM4- (RETATI(3kTsHIP -1e) * * *  
- 
PEEOCESS F'UWDIAGWW: * * *  
Token 
F1 ow 
I I I I 
i V 
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E3oTH RUE- AND FRAME- RASED * * *  
IF nrcEN(N) IS VESB 
THEN T(KEN(N-K), T(KEN(N+K) ARE "S 
AND NUST ACZEE WITH THE DEFINI- 
TION OF "E VE€TB IN THE KB-VEB.  
EISE = N-VERB-N"--. 
IF nrcEN(N)  - IS LITERAL 
TaKEN(N-K) IS "E IWIN E"1'I.Y 
SO VERIFY THAT LITERAL RANGE 
IS AccEmABxx 
ESFKR = LIT-OUI'-OF-RWEE. 
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RELATIVELY SIMPLE TASK AS NL QUERY 
IS BEING "FOB.Fu3ALIrn"' TlmmGmm THE 
PROCESS C Y C m  
* * *  
STRUCITEE THE C C N D I T I ~  LIST TO 
CmFcmrVvITH v S E L I M = T - E v  
GENERIC WE€W FowNL9T 
* * *  
C X J M ! !  GENERIC " S E W E ( ; T - F "  * * *  
QUERY AND DISPLAY IT 'IO TME USER 
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VERIFY GENERIC QUERY FOBE -S 
(LE., B00L;EAN OPERA= lkKYBEMISSING) 
* * *  
GENERMX )%DST DEbB-SPM=IFIC FCENklL QUERY * * *  
EXEZUIE HIST llIEbS-SPM=IFIC GUJERY * * *  
DISPLAY RGSUL'LSS TO THE USER * * *  
GENERIC AND INGEES QUERY €XEUWTS: * * *  
"Blank" Format: 
SELEXX <attribute-list> 
FRaU <domain> 
lKHE€m <condition.-list> 
QUEL Format: 
RAIGE OF cabbrev-name) IS (domain) 
FWIRIEVE <dotattr-list> 
IWEm <dot,conditional,list> - 
(dot is the attribute d-in prefix indicator) 
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Input NL Query 
I 
I Lexical i.nd I 
I Gramnar Analysis I 
I Knowled e I 
I B a s e G t  + 
I system I 
i s ntax &a1 sis i 
I agd Verificztion I 
+ - - - - - -  ---v------- +  
I Semantic Anal sisl 
I and Verificat 9 on I 
I Query Generation I 
I Error + Handl- 
I ing + - - - - - - - - 
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1 ow 
1 eve 1 
I I  
I I  hi h 
I I le$el 
I I  
I I 
I IWFES Relational DlEbE I 
I I 
i 
I 
i 
I 
i i . . . . . . . . . .  . . . . . . .  . . . . . . . .  . . ,  
: :  data : :  : :  data 
: :  base : :  : : base . . . . . . . . . .  . . . . . . .  . . . . . . . . . .  . . . . . . .  
. . .  . . .  . .  . .  . .  . .  . . .  . . .  
i - X Knowledge X 
X Base X 
{All Data Paths Bi-Directional) I 
show the students enrolled in "cMps351" or "cMps360" 1 
LEXICAL ANALYSIS: show student enroll "-351" 
o r " cMps360 
(ellipsis): show student enroll "cMps351" or 
enroll -360 
P A T I " :  Verb (Noun Bool?) (Verb Literal Bool?)' I 
WNI?ACI'IC ANALYSIS: Pattern Accepted, PatternJb = 8 
_. 
SENL4NTIC ANALYSIS: enroll student, courseh ll 
= ==98 course h A'I" course Number 360 < 69 
course Number = 351 < 699 
"K GxJERY: SELEEI' all / *  default * /  
FXM student 
WERE (course = WWS~51"  I course = "CMPS 60" ) 
41 
who is "000-4076-65" 
LEXICAL ANALYSIS: retrieve name "000-4076-65" 
(severe ellipsis): retrieve name "000-4076-65" 
I 
I 
I 
PATI": Verb ( Noun Re1-op? Literal Bool? ) +  I 
SY"ACI'IC ANALYSIS: Pattern Accepted, P a t t e r a o  = 4 I 
I 
I - 
SEMKNI'IC ANALYSIS: Pat tern "999-9999-999" matches ssn 
REZUEWS: show student 
ssn PA- 
I ssn "000-4076-65" 
= 999 - 9999 - 99 'I i 
E L A M  QUERY: SELECT name 
F!IWbf student I 
WKRE (ssn = "000-4076-65") I 
42 
print names and addresses of all the rich faculty 
UXICALANALYSIS: print name address rich faculty 
PATI": Verb (Noun Bool?)t ( Adjective Noun ) +  
SYNI'ACI'IC ANALYSIS: Pattern Accepted, P a t t e r u o  = 12 
I 
x address be Q on s to fac lty S-IC ANALYSIS: name belon s to facult 
rich := salar5 > 40,OOO 
REEUFNE: print name address faculty 
salar > 40,OOO 
salarf range acceptable 
E L m K m  
SELECT name, address I 
FRCM faculty 
- WEFE salary > 40000 
43 
show students who live and work in "Lafayette" 
LEXICAL ANALYSIS: show student live &work "Lafayette 
P A T I "  "ED: K N E  (although sentence is correct) 
m A C I ' I C  ANALYSIS: Failed. Pro r a m  could not parse 
in ut sente ce (N double verb 
pa Y tern supported7 
- 
GUUERY 5: 
show the rich students 
LEXICAL ANALYSIS: show rich student ~ 
PATTERN MKKHED: Verb ( Noun Relop Literal Bool?)+ 
(severe ellipsis, matches after replacing "rich") 
? I  
I 
SYNI'AClYC ANALYSIS: Pattern valid. Pattern No:-4 
SEMAM'IC ANALYSIS: rich student: errgr. 
not associated 
with relation salarr s udent" 
At t r i but e 
45 
- 
QUERY 6: 
show the students enrolled in "CMPS999" 
LEXICAL ANALYSIS: show student enroll "cMps999" 
PATIERN M-: Verb ( Verb Literal Bool? ) +  
m A C I ' I C  ANALYSIS: Pattern valid. Pattern No:-.lI 
SEMANTIC ANALYSIS: enroll (student class) CK 
class pattern C& 
class number out of range 
class number > 699 
46 
- 
I 
IXlXIWUNE IF  GENERIC AND SPECIFIC OBJl!EI'IvEs 
H A .  EEm MGTWITH THE mmED DESIGN 
* * *  
GENERIC 0BJEI"ES: * * *  I 
AaApTABILITY 
l?mTABILITY 
FElxJm -TY 
EFFICIENCY 
* * *  
* * *  
* * *  
* * *  
47 
SPEX=IFIC m 1 G N  OBJM=TIVEs * * *  I 
* * *  
* * *  
* * *  
* * *  
* * *  
KNWLEDGE S-E, RETRIEVAL, AWISITI(SkJ 
AND UI'ILIZATI~ CAPABILITIES 
GRAMUWTICAL AND LEXICAL ~ ~ C I ' S  
HANDLING CAPABILITIES 
SYNTA(;TIC HANDLING CAPABILITIES 
SlW"IC HANDLING CAPABILITIES - 
-, 
Eld,IPrIC QUERY "DLING AND 
GENERAL m I N G  CAPABILITIES 
KARL 1.00 CAP- OF PEEOCGSSING 60-65'30 OF QLJERIE 
SuENIIm 
* * *  
(ADJUSTED F a 3  WING AND SFELLING 
-1 
48 
I. Be able to access multiple databases Y 
3. Handle multiple files and relationships Y 
5 .  Be able to handle ellipsis Y. 
(i.e., retargetable within applications) 
2. Answer questions asked directly (i.e.,Vbo ) Y 
4. Handle simple pronoun references N a  
6 .  
7. 
8 .  
9 .  
IO. 
11. 
12. 
Provide report g neratin facilities for th N 
Be able to extend the lin uistic knowledge: Y 
retrieved data Ti.. . ,  fgrmats, graphs, etc e 
of the system during proEram execution 
6 Handle null ca e indicat in the conditionTsr’that faile N b  
Restate in Ehglish the user’s query Y c  
Handle spelling and typing errors N 
Provide s ecial functjons for improvement 
the data E ase capabilities N b  
Provide semantic constraints in the dialo ue Y 
errors such as plethora and ambiguity 
Item has been considered as future extension 
Item not - in the original design considerations 
The program restates the semi-formally 
between the human and the machine, and h 8 ndle 
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- 
CURFENT LIMITATIM: * * *  
NESTED QUERIES * * *  
SPELLING c c m E m I a N  * * *  
NULL QUERY HANDLING * * *  
UYNWUC -E BASE STATUS: 
255 TOTAL m V U 3 l B  
* * *  
8VERBS 
7 ADJECrIW 
20 FmWEs 
27 MILTIPIE SEQUENCES 
24 "S 
45 SYhmmB 
CUEW" APPLICATIW: UNIVERSITY t * t  
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- 
FtJTm3 m m  TOPICS: * * *  
NESTED GVTERY "DLING 
PE3mmlNREEERENm 
* * *  
* * *  
SPELLING CamEmImJ * * *  
NULL QUmY HANDLING * * *  
GUJERY OPTIMIZATIokJ * * *  I 
51 
- 
SIGNIFICANCE OF THE THESIS: * * *  
m I G N  KNSIDERATIW AND " 3 D o I L E Y  * * *  
FTEKEER RESEARCH TOPICS WREl I ~ I F I E D  * * *  
52 
AN INVENTING RATHER THAN AN IMITATING 
APmm3.I IS NEEmD 
* * *  
~ ~ I o % I A L  EWIVALENCE CAN OBTAIN SIMILAR 
RESULTS WITH SIIMJLATIW/EMJLATIO%J, 
USING cmvEmIc]%;IAL TOOLS AND TEc3"IcxJEs 
* * *  
~ 
TECElNIQIJES EXIST FIOW. SOLVING SMALLER SIZE * * *  
PEDELENE (OCMpIm-, S O ~ T O O L S ,  
ARTIFICIAL INIELLIGENCE, EZ'C. ) I 
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